Non-invasive bioluminescence imaging for monitoring herpes simplex virus type 1 hematogenous infection.
Traditional studies on viral neuroinvasiveness and pathogenesis have generally relied on murine models that require the sacrifice of infected animals to determine viral distributions and titers. The present paper reports the use of in vivo bioluminescence imaging to monitor the replication and tropism of KOS strain HSV-1 viruses expressing the firefly luciferase reporter protein in hematogenously infected mice. Following intraperitoneal injection, a comparison was made between real-time PCR determinations of HSV-1 DNA concentrations (requiring the sacrifice of the experimental animals) and in vivo bioluminescence emissions in living animals. For further comparison, in vitro light emission was also measured in the ovaries and adrenal glands of sacrificed mice. After infection, HSV-1 spread preferentially to the ovaries and adrenal glands (these organs showed the highest virus levels). Both the PCR and bioluminescence methods detected low viral loads in the nervous system, where the virus was restricted to the spinal cord. The concentrations of viral DNA measured correlated with the magnitude of bioluminescence in vivo, and with the photon flux determined by the in vitro luciferase enzyme assay. The results show that bioluminescence imaging can be used for non-invasive, real-time monitoring of HSV-1 hematogenous infection in living mice, but that coupling this methodology with conventional techniques aids in the characterization of the infection.